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AB To discover a highly selective M3 antagonist, a combinatorial library was 
prepd. The library was designed to identify a novel structural class of 
M3 antagonists by exploring the spatial arrangement of the pharmacophores 



in known M3 antagonists. After the evaluation of 1000 library members, a 
potent M3 antagonist, (I) (Ki - 0.31 nM) , with novel structural features 
was identified. Compd. I showed high selectivity for M3 receptors over 
the other muscarinic receptor subtypes (M1/M3 = 380-fold, M2/M3 = 98 -fold, 
M4/M3 = 45-fold, M5/M3 = 120-fold) . 
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OS MARPAT 134:147498 

AB The title compds. ArlC(Ar2) (Ar3 ) CHR1CON (R2 ) CHR3 (CH2 ) pXY (R4) CHR5 (CH2)mCONH{ 
CH2)nA [A is piperidine moiety (generic structure given), etc.; Arl, Ar2 
and Ar3 are each optionally substituted phenyl; p is 0 or 1; m, n are each 
0, 1 or 2 ; Rl is hydrogen or optionally substituted lower alkyl; R2, R3, 
R4 and R5 are each hydrogen, optionally substituted lower alkyl, or the 
like; X is carbonyl or methylene; Y is nitrogen or methine] are prepd. 
The title compds. are useful as remedies for respiratory, urol . or 
digestive diseases. In in vitro tests for M3 antagonism, compds. of this 
invention showed the Ki values of 1.3 nM to 4.7 nM; in in vitro tests for 
Ml and M2 antagonism, said compds. showed the Ki values of 110 nM to > 
2500 nM. 
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For diagram (s) , see printed CA Issue. 

Heterocyclyl (thio) carbamate and (thio)urea derivs. represented by general 
formula [I; R = (un) substituted aryl; Rl = cycloalkyl, (un) substituted 
aryl; R2 ~ H, OH, lower alkyl, lower alkoxy, cycloalkyl, aryl; R3 = H, 
lower alkyl; X=0, S; Y=0, S, (un) substituted NH, CH2, OCH2; ring A = 
heterocyclyl Q - Ql; wherein m, n = 1-4, provided that m+n=3-5;l= 
1-3, provided that m + 1 = 3-5; p, q = 0, 1; r, s, t = 0-3, provided that 
r+s+t=2or3; Z= N(0)qR4, N+R5R6.Q-; Zl = N(0)q, N+R6.Q-; wherein 
Q- = anion; R4 = H, lower alkyl, alkenyl, or alkynyl, B-R7; R5 = lower 
alkyl, alkenyl, or alkynyl, B-R7; R6 = lower alkyl, alkenyl, or alkynyl; 
wherein R7 = cycloalkyl, lower (hydroxy) alkoxy, benzhydryl, 
(un) substituted aryl, optionally benzene ring-fused or (un) substituted 
heterocyclyl contg. 1 or 2 heteroatoms; B = single bond, lower alkylene, 
alkenylene, or alkynylene] or salts, hydrates or solvates thereof are 
prepd. A muscarine M3 receptor antagonist for preventing or treating 
digestive tract, respiratory or urol. diseases such as irritable bowel 
syndrome, spasmodic colitis, diverticulitis, chronic obstructive lung 
diseases, chronic bronchitis, asthma, rhinitis, neural pollakiurea, 
nocturnal enuresis, nervous bladder, unstable bladder, bladder 
contracture, chronic cystitis, urinary incontinence, and pollakiurea, 
contains the said compd. I. Thus, 2.92 g NaBH(OAc)3 was added 
portion-wise to a soln. of 1.60 g 4-piperidyl N-benzhydrylcarbamate 
hydrochloride (prepn. given) and 0.4 0 mL 3-thiophenecarbaldehyde in 20 mL 
C1CH2CH2C1 and the resulting mixt . was stirred at room temp, overnight to 
give, after silica gel chromatog. and salt formation, a title compd. 
[II. (C02H)2] . II. (C02H)2 in vitro showed binding affinity to muscarine Ml 
receptor of cerebral cortex, muscarine M2 receptor of heart, and muscarine 
M3 receptor of submaxillary gland with Ki value of 1.0, 350, and 6.0 nM, 
resp., and Ki (M2 receptor) /Ki (M3 receptor) ratio of 58. 
168829-14-9P 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; THU (Therapeutic use) ; 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(prepn. of heterocyclyl (thio) carbamate derivs. as muscarine M3 

receptor antagonists) 
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AB This invention relates generally to a novel class of fused heterocyclic 

compds. (shown as I and II; e.g. 1- [ [1- (3-f luoro-2 ' -methylsulf onyl) [1, 1 1 - 



biphenyl] -4-yl] -2-oxo-3-piperidinyl] -lH-indole 

-6-carbonitrile) or pharmaceutically acceptable salt forms thereof, which 
are inhibitors of trypsin-like serine protease 

enzymes, esp. factor Xa, pharmaceutical compns. contg. the same, and 
methods of using the same as anticoagulant agents for treatment and 
prevention of thromboembolic disorders. Some compds. of this invention 
were evaluated and found to exhibit a Ki of .ltoreq.10 .mu.M, thereby 
confirming the utility of the compds. of the present invention as 
effective thrombin inhibitors. Although the methods of prepn. are not 
claimed, .apprx.15 example prepns . are included. In I and II, ring D, 
including the two atoms of ring E to which it is attached, is a 5-6 
membered nonarom. ring consisting of C atoms, 0-1 double bonds, and 0-2 
heteroatoms N, O, and S(0)p, and ring D is substituted with 0-2 Rl, 
provided that when ring D is unsubstituted, it consists of at least one 
heteroatom; alternatively, ring D, including the two atoms of ring E to 
which it is attached, is a 5-6 membered arom. system consisting of C atoms 
and 0-2 heteroatoms N, 0, and S(0)p, and ring D is substituted with 0-2 
Rl, provided that when ring D is unsubstituted, it consists of at least 
one heteroatom. E is selected from Ph, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and is substituted with 0-1 Rl; alternatively, ring D is 
absent and ring E is selected from Ph, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, 
thiazolyl, thienyl and triazolyl, and ring E is substituted with 0-2 Ra; 
Ra is selected from H, Cl-4 alkyl, F, Cl, Br, I, OH, 0CH3 , OCH2CH3, 
OCH(CH3)2, OCH2CH2CH3, CN, C ( : NR8 ) NR7R9 , NHC ( :NR8 ) NR7R9 , NR8CH(:NR7), 
C(0)NR7R8, (CR8R9) tNR7R8, SH, SCH3 , SCH2CH3, SCHMe2, SCH2CH2CH3, S(0)R3b, 
S(0)2R3a, S(0)2NR2R2a, and 0CF3 ; alternatively, two Ras combine to form 
methylenedioxy or ethylenedioxy . Alternatively, ring D is absent and ring 
E is selected from Ph, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, and 
thienyl, and ring E is substituted with 1 R and with a 5-6 membered arom. 
heterocycle consisting of: C atoms and 1-4 heteroatoms N, O, and S(0)p 
substituted with 0-1 carbonyl groups and 0-2 Rl . Ring F completes a 5-7 
membered heterocycle consisting of C atoms, 1-3 heteroatoms N, NH, O, and 
-S(0)p-, 0-2 addnl. double bonds, and 0-2 carbonyl groups, provided that 
other than a 0-0, 0-S, or S-S bond is present in the ring and ring F is 
substituted with 0-1 R4c. Ring G completes a 5-7 membered nonarom. 
heterocycle consisting of C atoms, 1-3 heteroatoms N, NZ, O, and S(0)p, 
0-2 double bonds, and 0-3 carbonyl groups, and ring G is substituted with 
0-2 Rla, provided that other than a 0-0, 0-S, or S-S bond is present in 
ring G. Z is selected from H, S(0)2NHR3, C(0)R3, C(0)NHR3, C(0)OR3f, 
S(0)R3f, S(0)2R3f, Cl-6 alkyl substituted with 0-2 Rla; C2-6 alkenyl 
substituted with 0-2 Rla; C2-6 alkynyl substituted with 0-2 Rla; - (C0-4 
alkyl) -C3-10-carbocycle substituted with 0-3 Rla; - (CO-4 alkyl) -5-12 
membered -heterocycle substituted with 0-3 Rla. Gl is selected from C, CH, 
and N; G2 is selected from CH, CH2, C(0), O, S(0)p, N, and NH; G3 is 
selected from C, CH, and N; A is selected from C3-10 carbocycle 
substituted with 0-2 R4 , and 5-12 membered heterocycle consisting of C 
atoms and from 1-4 heteroatoms N, O, and S and substituted with 0-2 R4; B 
is selected from: Y, X-Y, (CH2) 0-2C (0) NR2R2a, (CH2 ) 0-2NR2R2a, 
C(:NR2)NR2R2a, and NR2C ( : NR2 ) NR2R2a, provided that G3 and B are attached 
to different atoms on A. X is selected from - (CR2R2a) 1-4- , 
-CR2(CR2R2b) (CH2)t- ( -C(O)-, -C(:NRlc)-, -CR2 (NR2R2a) - , -CR2(0R2)-, 
-CR2{SR2)-, -C(0)CR2R2a-, -CR2R2aC(0), -S-, -S(O)-, -S(0)2-, -SCR2R2a-, 
-S(0)CR2R2a-, -S (0) 2CR2R2a- , -CR2R2aS-, -CR2R2aS (O) - , -CR2R2aS (0) 2 - , 
-S(0)2NR2-, -NR2S(0)2-, -NR2S (0) 2CR2R2a- , -CR2R2aS (O) 2NR2 - , -NR2S (0) 2NR2- , 
-C(0)NR2-, -NR2C(0)-, -C (0) NR2CR2R2a- , -NR2C (O) CR2R2a- , -CR2R2aC (O) NR2 - , 
-CR2R2aNR2C(0)-, -NR2C(0)0-, -0C{0)NR2-, -NR2C (0) NR2 - , -NR2-, -NR2CR2R2a- , 
-CR2R2aNR2 - , O, -CR2R2aO-, and -OCR2R2a- . Y is selected from 
- ( CH2 ) rNR2 R2 a ; C3-10 carbocycle substituted with 0-2 R4a; and 5-10 
membered heterocycle consisting of C atoms and from 1-4 heteroatoms N, 0, 
and S and substituted with 0-2 R4a; provided that X-Y do not form a N-N, 
0-N, or S-N bond; V is selected from C, CH, and N; U is a bond or is 
selected from CHR3b, C(0), 0, S(0)p, NR3b, C(0)NR3, NR3C(0), C(0)CH2, 



CH2C<0), S(0)pNR3, NR3S(0)p, 0CH2 , CH20, NR3bCH2 , andCH2NR3b; provided 
that when ring D is absent, U is other than a bond; W is a bond or is 
selected from CHR3b, C(0), 0, S(0)p, NR3b, C{0)NR3, NR3C{0), C(0)CH2, 
CH2C(0), S<0)pNR3, NR3S(0)p, 0CH2 , CH20, NR3bCH2, and CH2NR3b ; provided 
that when ring D is absent, W is a bond. Variables in I and II not 
defined above are defined in the claims. 



